A 50 MeV electron beam and a 1 mm period, 5' blaze, echelle grating have been used to produce radiation in the mid-infrared spectral region. The emission is highly collimated and forward-directed. The intensity level in the few ps pulse (2 nJ/sr) .indicates a degree of coherent enhancement.
Introduction
The 50 MeV ATF accelerator at Brookhaven National Laboratory and a 1 mm period, 5' blaze, khelle grating were used to produce Smith-Purcell radiation.
Forward-directed highly collimated emission in the mid-infrared region of the spectrum has been obtained. In the paper, a brief introduction to key aspects of the basic theory will be used to frame a discussion of the data. Conclusions and comments on the future directions will also be presented.
Theory
The relation between the wavelength of the emitted radiation (A), the grating period (L), the relative velocity of a beam electron (P), and the angle of emission (e) (relative to the beam direction) is given by the well-known formula [l] : -In the parameter range which is of interest in the present work, 8 will be small and p + 1. The ratio of the wavelength and the grating period will fall in the range which corresponds to and angular spread which is forward-directed, The energy emitted [2] by an electron at height b above a grating as it traverses a distance L is given by the expression: (4) 82, is simply n-2 in the strip grating limit [2] or a grating efficiency in a more detailed analysis [3] .
The ATF beam parameters are listed in Table 1 The peak signal contains between I and 2 nJ in a pulse that is a few ps long.
The'beam area is of the order of 2 cm2. Taken together, these parameters indicate an intensity of the order of a klV/cm'-sr. Theoretical analysis based on a detailed treatment of the effect of grating profile places this value between the limits predicted for rectangular and Gaussian pulse profiles. This is consistent with earlier predictions [4] .
Conclusions
The spontaneous emission from the grating is remarkably bright and large enough to be used directly as a source in some types of spectroscopic investigation.
It is also intriguing to consider the possibility of using gratings in place of undulators in a free-electron laser. Longer-wavelength coherent sources using beams of moderate energy to drive a grating have already been developed and there have been theoretical investigations of devices intended to operate in the lX- Table 1 The beam parameters of the ATF accelerator Grating Position (mm) 
